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mi-McOPimTly~Ty7-i-^mLX^m^il.tz-i^m.m^m (distribute 

d signal source) tOfflct^^C^SlSft ^Jt^-TS l|fl$JlflMi: . 

mn^-i-y^'^b 
^:^^x■m^^tt:B z t ^:mmt-t&mm(D»WLm^m-f-i-y^''mm.. 

mt^^^u mm-M<onmr]y~ry'r^co^m^^mui±Tijmzmnm&mt^ 
mt^m^-i-yi^mm. 

m^'L^m^f^ TLs-ESPRi Tumimm txtm-t^ z t iwm t^^m^m 
1 imcomim<oj^nm^m-^-^yy^w. 

lute Et"i:*¥ft -tf -f - >'^''gii{i , ^'L'^mm.n c^^mmxfp'C^yii^n ^^mxizM-t h z.<x 
7c9mmLizmMmfp'L^mMf^^mMii^'\:>-mm.Acr)^cr,mt Lxxts-t^:itT. ma 
^'\:^^^n(^:>^mizM^ 1 -^kitmmmmiz^m t.imi ~A7mmmmt^m±m 

mimc^^^mm^-m^-i-y^'mm. 

x\ m»i:-'mmn'7mmizM-t^'m2-<X7mmmm^z^mL. mm2-<X7tmmmm 
m->r-^y^'mm. 

-Mcopii&Tu-TyT-i'co^mm&mLx^m.m^mi^iwth^^t. 

^ffozb immb-r^mim<7)j^Wim^m^~i'y^im. 
^-i~yyyjm. 

mi-M<DPimTu~Ty^i-c7)^mim-WLHz{m.L. ^tihmmizim^(^-R^ 
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itrzwui^MkmnmcDm^ 't-mmM . t l s - e s p r i T:^^^*ijffl Lxm&-t h 

[If ^-513] 

MIS— <J:7u«fflMitSrBuiBiS2-<is:7t:«fflM^tc^-ri.:^ffi{s. H(ne4"C^Sieft^o^ 

[0001] 

[waK«] 

[0002] 

distributed signal source) i/Z^^ „ 
[0003] 

—MiZ^ ^HfiiiJi, ia4tC^Lf^— -^cDpaj^TP— r^T--^ (circular ar 
ray antenna)^ iSffl-T 'ltX\ -^mm^-MiOm^mmyjmTh h ^Waft 

[ 0004 ] 
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[0005] 
[0006] 

mtmit. ~-:)(7)nmTu-Ty^-rioimmLX'^mm^m<^mmm-ij\^ 

[0007] 

(K^stl ) 

[ 0008 ] 

mi] 



v(e, (t))= 

1 — /I max {0, (j>) 

[0009] 
[^] 

m.-X\ E.\±s ■fB-§-lSiW-<^ h/l^n?IJT% LXL-efo5\|;(e,(|))tt, *t^tt?iJ (diagonal 
matrix) >ti:, m/ (6, ^)-diag(e' '''^'""'''^'-''^ ^) -C'foS. nf^. 

miie— iJ:7U«fflMS{S. [Q. Wan and Y. -N.Peng, "Low 
— complexity estimator for foui — dimension 
al parameters under a reparameterized dl 
stributed source model, " IEEE Proc. — Rada 
r. Sonar, Navig., vol.148, pp. 313-317, D 
ecember 2001] (Cf¥L< KKS^iTfe "9 ^:LX\mmkW^-th . 
[0010] 

[0011] 

apt,. — -3c7jRff^r^-T>f-^i ooisa#52 o^aL-rsm^ti.?t#4^tS:m-^i!i{i; 

. z.<Xju^-i-y:p'm4oizim^ii. mz.<Xj€^-i-y:p''m4oit. -^-bycoi^a 
^WfflL-cioMfi^fasL. iMSS^ixfc^jwfits^v^T. Tiasi'¥5^2oj;otcifrie 

[0012] 
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[0013] 

[iC3] 



{6 , (b )=argmaxK(^,^) 

~<X7tMmf^:i}mPjTiC7:,mj\ (local maximum) ffiT-^:^ ■^^*<?Jfi>»C ( g 1 
oba 1 max imum) m^^~t^t^cr>m'C-hi>t^ l?IBfft^§tL)t if'tSE:^^ 

u:^'t^y\i^nc^)ij\^. apt.. w^c^>jfmmmc^>mmm-jj\^izTy^i'\::~j^mmi 

[0014] 

m^iitz^mimi. -}!KKmmmmi^^i^<7)m:mi^^^rzi!bcom (laecoxo) com 

[iRfffifciiKi] mmm^iiim'^mm2 000-001326 s-^-bj^h* 

mmmf-iiiMM/Amm2 001-010547 o^mmm 
m^fxmi ^m2 001-18343 i^^^m 

[ 3ti/c4 ] #irW 08-005734 ^^i^fg 

[^ft:s:M5] mmm^e, 377, 21 

imf:xm.6] mmmmmm/Jimm 1 0 7 9 4 6 1 ^mmm 

[0015] 
[0016] 

[0017] 
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[0018] 

(^niBTu—ryT-i-^mtx^m^tifz-ii-wciS^-M (distributed s i g 
nai source) coffittic^sitft Srsst"!. ifiiKigBi: . mmfp't^mmmmm 

[0019] 

mti-n(opimr]y~ryy'i-commm-m±.i>ziimL. ^ti^mmi,zi±mnm&m 
mt^^^ L . mM~M^FimTu-Ty^i'(^^^^mmizii±r-jj\^izwism^miti- 

[0020] 
[0021] 

m^'t-mmM tls-espri r^mimm Lxm& lt t j: i •><, 

[ 0022 ] 

7€mmmm:^zm9im^'t^mmn^mm^'\:.^mm:ncomicomb Lxxti^^ztx. mis 

[ 0023 ] 

x\ msifp'\:muf^(D^i,zm-i>m2-i;f:7m:mmmizm^L. mm2-}!K.7m:mmm: 

[0024] 

i,z\z-M,tmm.-t^mmm^w.i>z^/ix% 

[0025] 

tLfz'p>t''7ii^n^mmLx . mi^m^mc^'p'iL-mmA^m^-t^m^t &=ff a ^ t ^ 

[ 0026 ] 
[0027] 

mm-n(7)F]mT]y~Ty^i-commm-m±iz(m t . 'iti^$mizimM(7)M^ 

[0028] 

:ft^cmria#4]-i^fl-f-j!gtoffl45'i:^Sit^& . tls-espri T:^&**ijffl LtliSLT 

[ 0029 ] 



(7) 



!RfM2004-354377 (P2004-354377A) 



[0030] 
[0031] 

WLi.zn^:^z:<!K7mmmm.^ . mm'>L^m^n<^^m.f<zn'thm2-<!K7mmmmzmk 

[0032] 

mazj'Kjmm mm. ^ tuiaffi 2 -i'Kjmm mm. iz ^m-t mib ^'H-mmn o ^ 

[0033] 

^<^^d^xsm^mm'i>ti)ib. :^^m^zimmimco^'-^imm-^-^y^'^mi±. 
±T-jjf^izm&'mmim^tLtz—Mcr>F]mT]y-Ty'ri~t. mM—Mconmru-Ty 

^i'^mLx^m^iitzjfmimMc^M^'C^mmni:m&-t6wmmk . mtm^'t^m 

[0034] 

tfz. ^wmzi^^mm<?y^Wim^m.^~i~y^vj-mi. -n<^vmTv-ry^-f- 

[0035] 

-^mw^z^^^ -n<nmirv~Ty^^^mm^x%m\%WM-.<^m¥'t^mm.n^w& 
L . mm.^ixj-m^>L^mm.n ^zMTmmmxzmm \^xmm'jm%^u<n^'t^is^^n 

-^m^ L . lifts §3h,;^c*'i:^*^ft ^ -}*7U«fflM^tc3iffl LT mlE^m-^jKOtti't^a 

T:^itatcR)fSggSiMll§tL/c— ^t^onff^Tk-ry-f-^ 1 0 0 1 . — ^^tonj^r^-ry 

x-M 0 0 ^aLTSfs$fxfc^«tft-^j!Soffi4"i:*iaASr«£^&fr^!aagEi 1 0 1 . 

[0036] 

-^m^\,z\^hmm^<^:>^w^^m^~^y7'-i5mmf^<^wmzii i ->t« . -*t6op3j^ 

[0037] 
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[0038] 

[0039] 
[0040] 

*a:^2 0 t HfrlEffi2R?F^TP'-r> f-i- 1 O ' cO#!S»f|2 0 • tilFJxMmdmm^ti 

. mm^^dimMxc7)mmx\ mti^. A/'2i3t{±At^rs, 

[0041] 

[ 0042 ] 

nmri—ryr-i' i o , i o ' mizpfi^m^^-tt—McoFimTiy-TyT-i' i o o 

•ti>m^mi lot. iuiaitss^i7tffl4i'i:«ftS:~<^7c«fflMitic3ifflL-c-iJc7c 

fp'L^^H'^A^-i'yrmi 20 1. miimM^tifzf^'\j'7H'?-nimm-iX7tmmmmzm. 
m Lx-UKjcmmmmiz^m t . m-^kjtmmmmc^mm Lxmm^m^m<^'ii'\jmm: 
n^m^-thf^'L-'mm-n^—^y:?''^! sot. msm^^ixtz^'L^mm.MRi/^^\:^7i<.^ 
n^mmLx. mii^mm^mcr>mmmij\^iz\z~j^imfii-r^mmmi4 ok, 

^■<:•«ltstl.-cv■'■l.o 

[0043] 

HJiEiuJ^aagp 1 1 o{i. mm^WLm^Mcom^''L^mmn^m^-r^b^. mus i c:^ 

ft. ML (Maximum Likelihood) ^Tffi, tfzliiT L S - E S P R 1 T 
(total least square — estimation of signal 
parameter via rotational invariance tec 
h n i q u e s ) J^m^m^^h, MfSMU S I C:Hmi. ft:5>iS[^f?lJ ( c o v a r i a n 

c e matrix) ^m^-^Lx^i^fttzy ^ xf^M^^:^ hJi^tmmcom^im 
-fj^izm-^WR^^' h)i^m(^m.^^immLx. h)pmm (spectrai- 
based) mj^xw.ic.\tims.'ti>immm:fjmt:mm-^iyW:x\ mnmi^ijmit. 
j^^^ Y u -/'^^'f)vt^t^m'&Lfz^^mrnb^h^j:\^-mLt^^ti:^mmm^j:^^n 
nm^m^ mA^it-t h mi * 1> umx») i. , ttz. mmr l s - e s p r i t:^)S 
'o\,^xmBM-ti> t . — mt. tls-espri T^i±. ryr^iommi^nitim 
MLx. !^M-^mmm:b^^mmm-jjm^f^mzmi^-t6umxh^. ^zx\ -mc^)T 

LS-ESPRI T^tffiJi. imiS: TR. Roy and T. Kailath, "E 



(9) 



!RfM2004-354377 (P2004-354377A) 



SPRIT — Estimation of signal parameters vi 
a rotational invariance techniques", lEE 
E Trans. Acoust., Speecii, Signal Process 
. , vol. 37, pp. 984-995, July 1 9 8 9 j IcBt <fe*)^$ 

[0044] 

'Sm-t^COX\ :^mmWMm^l l 0-Cffl<.^^>it«>TLS-ESPRIT:6-i£«±, — w 

mmmmm±wn'm^ti. mm^t^-^mmco^m^^^ h;\^mcomm-i^mm 

[0045] 

t^h. ^->x. :^wm. ^^m%^U(m.^'t^mmM ^m^-th t ^ , bttibt l s - e 

spR I T^m^m^^^. 

[0046] 
[0047] 

msii. ^mmi,zimmmm(o^^m'^m-t-i~y-/ijmi:^Lfzyx=t~^-r-hx-h 

[0048] 

•t^ b . mmm^ i ion. mii—M(0FimT\y-TyT-± i o o <7)#;safi 2 0,20 
■ iz^m^tifz'i^mn^-m(DMmmRt/iimm^mmLx. tls-esprit^^^ 

[0049] 
[ic4] 



. ^comiz^mLtimi^-t . tuiBtu^^iiagE 1 1 on. nm-Mconmru-ryT-ri 

ooiz'sm^tifz^xm^mmmu miii. -ifwammiomm-A-^cimcot^. qffl^o^^ 

[ 0050 ] 

^^m. ^^i-'^H^M^-i-yi^'mi 2 on. m.^^2^z7sk^ix^z.iX7€mmitmmi:m 
<fzi^cr)m^^z^'\:-'mm.n<^:>^m& i t Lxm^'H-^smn 

[0051] 
[iC5] 

ix:nLx. -}X7€mmmwirEm^^3<:oxoi,zfp^iu'7i<.^n<:omL4> i izM-ri>-<x 
Ttmrn^zm^-ti. « 

[0052] 

[0053] 
[f*6] 
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(p^ - arg max V{0, , (j)^ ) 

4> 

[ 0054 ] 
[ 0055 ] 

[0056] 
[0057] 

A 

^^¥^2^^^Si^|.-^j5:7^*®^kPo^Il^»<fca6c7)|fee^ct^^.l:^*^:ftco^^^6i tL 

[0058] 

[0059] 
[SC9] 

^, = arg max V{0^ , ^, ) 



[0060] 
[itlO] 

[0061] 
[0062] 
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1 0063 ] 

xmit. ^^mmsmmm'jiz:^mm9^zim^ii.r\-^:Bcobmmiz^co[Hm^}-^^mm 

[ 0064 ] 

[02] :^%mi<zi^hmmM<':>^mt^m:^-^yT&m(Dmm,i^^Ltzy'x:3 y^mx-h 
[04] —miComi^conmru-Tyr^^^Lfzmj&mxhi. , 

soffit 7K L y o ■•/ ^' 0T' § , 

[fl^oijjBj] 

[0065] 

1 0 nmru—ry'r-i' 

5 0 

10 0 PimTly-Ty'ri' 

1 1 0 m^m 

12 0 ft^'D7|<¥^|-r-^y^''gP 

13 0 ff^Daii::^-^-— f > ^'W^ 

140 StJ» 
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